Mitochondrial CYP2E1 is sufficient to mediate oxidative stress and cytotoxicity induced by ethanol and acetaminophen.
Several cytochromes P450 (CYPs) are not only located in the endoplasmic reticulum but also within mitochondria. One such CYP is CYP2E1 which metabolizes numerous substrates and generates significant amount of reactive oxygen species. The presence of CYP2E1 in these organelles raises questions regarding its physiological role but also its possible deleterious effects in the context of drug-induced cytotoxicity. The aim of our study was to investigate the role of mitochondrial CYP2E1 in the toxicity of acetaminophen and ethanol. Hence the effects of these two compounds in cells expressing CYP2E1 in mitochondria only, or in both endoplasmic reticulum and mitochondria, were compared to those observed in mock-transfected cells. Our results indicated that when acetaminophen or ethanol were used as CYP2E1 substrates, the exclusive localization of CYP2E1 within mitochondria was sufficient to induce reactive oxygen species overproduction, depletion of reduced glutathione, increased expression of mitochondrial Hsp70, mitochondrial dysfunction and cytotoxicity. Importantly, these harmful events happened despite lower cellular level and activity of CYP2E1 when compared to cells expressing CYP2E1 in both endoplasmic reticulum and mitochondria, and this was particularly obvious with acetaminophen. Taken together, these data suggest that mitochondrial CYP2E1 could play a major role in drug-induced oxidative stress and cell demise.